Introduction
Hypertension affects approximately 25% of the adult population worldwide, and its prevalence is predicted to increase by 60% by 2025, when a total of 1.56 billion people may be affected (1) . It is the major risk factor for cardiovascular disease and is responsible for most deaths worldwide (2) . Primary hypertension also known as essential hypertension or idiopathic hypertension, accounts for as many as 95% of all cases of hypertension www.jmscr.igmpublication.org Index Copernicus Value: 79.54 ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v7i4.105 (3) . Primary hypertension results from interplay of internal derangements (primarily in the kidney) and the external environment. Sodium the main extracellular cation has long been considered the pivotal environmental factor in this disorder. Numerous studies have shown an adverse effect of a surfeit of sodium on arterial blood pressure (4) (5) (6) (7) . By contrast deficit of potassium the main intracellular cation has a critical role in hypertension and its cardiovascular sequel (8) (9) (10) . Recent studies as well as classic studies point to interaction of sodium and potassium as compared with an isolated surfeit of sodium or deficit of potassium as a dominant environmental factor in the genesis of primary hypertension and its associated cardiovascular risk. High blood pressure is a global health problem. Several studies have linked salt intake to the level of blood pressure. Various clinical practice guideline recommendations suggest a restriction in dietary salt intake in hypertensive patients to lower blood pressure. Restriction of dietary salt is widely recommended in the management of hypertension but assessment of individual salt intake has drawn little attention (11) . The 2009 Canadian Hypertension Education Programme Recommendation for the management of hypertension: Part 2 therapy (12) , recommends, restriction of dietary sodium to less than 2300mg (100mmol) / day and 1500mg to 2300mg (65 to 100mmol / day) in hypertension patients. The Working Group for Dietary Salt Reduction of the Japanese Society of Hypertension (11) recommends one of the three methods of assessing individual salt intake (a) the measurement of sodium excretion from a 24 hour urine sample or nutritionists analysis of dietary contents, which are reliable but difficult to perform and suitable for facilities specializing in the treatment of hypertension, (b) estimation of sodium excretion from sodium/creatinine ratio in a spot urine is less reliable but more practicable for general medical facilities, (c) estimation using an electronic salt sensor equipped with a calculation formula, though less reliable but can be used by patients themselves. The Japanese Society for hypertension recommends a salt intake of less than 6gms (102mmol) per day. An overview of reported studies that used 24 hour urinary excretion to quantify salt intake, shows positive and highly significant correlations between sodium and blood pressure for both men and women and for systolic and diastolic blood pressure. These results are consistent with the INTERSALT findings and those from trials of sodium restriction (13) . The measurement of 24 hour urinary sodium excretion is considered the 'gold standard' method for obtaining data of sodium intake in population surveys because of the problems of underestimation of sodium intake based on dietary surveys in most studies (14) . Since assessment of salt intake by analyzing dietary patterns presents methodological limitations, and 95% of sodium ingested is excreted in urine, measuring 24 hour urinary sodium excretion is accepted as the most accurate indirect method of determining salt consumption particularly within populations (15) . As Kashmir falls in northern region of India and is considered as high salt consuming population mainly for high intake of traditional salt tea in addition to usual diet and there is plausibility of literature on the intake of salt of this particular population. We carried out this study among pregnant women with an aim to determine the dietary salt (sodium) intake patterns of pregnant Kashmiri females and to see its relationship to blood pressure levels as well as to the risk of pre-eclampsia (pregnancy induced hypertension) during the course of pregnancy. Exclusion Criteria: Known case of hypertension, gestational diabetes mellitus, women with history of renal diseases, history of steroid intake.
Methods

Selection of Study participants:
Participants who attended Ante natal clinic of the hospital and whose systolic and diastolic blood pressures were found to be <120mm Hg and <80 mmHg respectively, after taking three readings were enrolled for the study after taking informed written consent. A detailed history of all patients was recorded with particular emphasis on the patient's history of blood pressure and cardiovascular disease, history of patient's renal disease and diabetes mellitus, history of any steroid or NSAID intake. A thorough physical examination which included general physical examination, vitals, systemic examination, minimum two blood pressure measurements, weight and BMI were carried out. Baseline investigations carried out in all subjects were hemogram, kidney and liver function test and routine urine examination. The participants were then subjected to 24 hour urine excretion for estimation of sodium and potassium levels. The participants were followed up and the urine sodium and potassium estimation was carried out in 1 ist 2 nd and 3 rd trimester respectively.
Sample Analysis: Participants were advised to collect their 24 hour urine in a plastic utensil and bring it to the hospital the following day. Urinary sodium and potassium were determined by Na + / 
Results
The average daily salt intake among study participants is shown in Table 1 . The mean + SD of daily salt intake was 7.07 ± 3.05/day with minimum of 2.70 gm/day and a maximum of 21.01 gm/ day. The average salt intake was above the WHO recommendation of daily salt intake (<5gm). Out of all (274) subjects 211 (77%) were consuming salt of more than 5 grams /day and only 63 (23%) were consuming salt ≤ 5gram/day (the recommended WHO recommendations). Table 3 shows the mean ±SD of 24 hour urinary sodium mmol/24 hours excretion of hypertensive subjects in first trimester was 182.0±54.93; the mean±SD of 24 hour urinary sodium excretion in second trimester was 196.5±56.93mmol/24 hours and the mean±SD of sodium excretion mmol/day in third trimester was 200.8±57.58.The sodium excretion increased progressively from first to second and second to third trimester and the difference in urinary sodium excretion pattern in three trimesters was statistically highly significant with p<0.001 significant. Highest sodium excretion was seen in third trimester. The mean±SD of 24 hour urinary potassium excretion mmol/24 hours of hypertensive (PIH) subjects in first trimester was 22.82±10.35; the mean±SD of 24 hour urinary potassium excretion in second trimester was 22.00±8.4 and the mean±SD of these subjects in third trimester was 21.03±8.4.the difference in 24 hour urinary potassium excretion in different trimesters was statistically insignificant with p=0.077. Table 4 shows the comparison of average daily salt intake in gm/day among normotensive and hypertensive patients. The mean±SD of daily salt intake of normotensive subjects was 5.99±1.87gm/day and the Mean±SD of daily salt intake of hypertensive subjects was 11.21±3.03 gm/day. There was a difference of 5.22 grams/day in daily salt intake. The difference between the two groups was statistically highly significant with p<0.001. The mean±SD of daily sodium excretion mmol/24 hours of normotensive subjects of our study was 103.2±31.19 and the mean±SD of hypertensive (PIH) subjects was 193.1±52.47.There was a difference of 89.9 mmol/24 hours in 24 hour sodium excretion between the two groups.The difference was statistically highly significant with P<0.001 [ Table 5 ]. The Comparison of 24 hour urinary Sodium potassium molar ratio between normotensive and hypertensive subjects is shown in Table 6 . The Mean 24 hour urinary sodium potassium molar ratio (Na: K) of normotensive subjects was 4.77:1 and that of hypertensive subjects was 8.79:1.The difference in molar ratio was statistically highly significant with P<0.001. 
Discussion
Hypertension is a global health problem affecting nearly 25% of population worldwide (1) . Hypertension is a major risk factor for cardiovascular disease and is thus responsible for most deaths worldwide (2) . Primary hypertension which is responsible for 95% of all cases of hypertension results from interplay of internal derangements and external environmental factors including obesity, sedentary lifestyle, and alcohol. Of the various factors the most important is the consumption of salt (11) . Epidemiological, clinical and animal experiment studies have shown a direct relationship between increased dietary salt (sodium) consumption and blood pressure (8) (9) (10) . The dietary sodium intake can be assessed by diet surveys but are less accurate. Sodium excretion in 24 hour urine has been known to be the best method to estimate sodium intake (14) . In our study on 300 pregnant females followed in all the three trimesters. The average daily salt intake was 7.07 gm. This goes with the studies by Lopez S et al (16) . In our study 26 participants were lost during follow up. Of the remaining 274 participants, 57 (20%) developed hypertension, In India, the incidence of pregnancy induced hypertension is 8-10%. M.V Bhatt (17) reported 14.7% incidence of PIH in their study. In our study, the number of Participants with PIH was high. The mean daily salt intake in our study population was 7.07 gm/day in comparison to WHO recommended daily salt intake of < 5gm/day. Seventy seven percent participants in our study exceeded the daily recommendations. This compares to Roso M et al (16) who in their study found 88% subjects had salt intake above the recommended levels. The mean dietary salt intake in those pregnant subjects who developed hypertension was 11.2 gm/day as compared to normotensive pregnant females. The higher intake of salt in the hypertensive group corresponds to the hypertensive effect of sodium and was statistically significant. Our results were similar with Stamler J et al (18) who in their study found that salt intake significantly correlated with blood pressure. Catherine et al (19) , RA Jan et al (20) also found a direct relationship of sodium intake/excretion in perpetuation or causation of hypertension. In normotensive pregnancies in our study, there was no statistically significant difference in the pattern of urinary sodium excretion in the three trimesters. However, in our study, pregnant participants who developed PIH over the period of time had increased urinary sodium excretion with progression of the pregnancy with highest urinary sodium excretion in 3 rd trimester. This may suggest a higher intake of salt as the pregnancy progressed. However this is contrary to the logic that a hypertensive pregnant female would consume more and more salt inspite of being diagnosed hypertensive. This could be possible that pregnant women may consume more salt due to decreased gustatory sensation or due to salt craving under the hormonal effect. Reisberg et al (21) in the study found that pregnant women with PIH excrete higher levels of sodium especially in the third trimester due to excess of plasma oxytocin levels. Potassium intake/excretion is believed to be protective against hypertension. However in our study, there was no difference in urinary potassium excretion between hypertensive and normotensive groups. Also there was no significant difference in the urinary potassium excretion in different trimesters. Thus, potassium excretion was held constant during the entire course of pregnancy. Our finding were consistent with Brown MA et al (22) who from their study on 49 primigravidae women suggested that potassium excretion is held constant throughout pregnancy. In our study the ratio of urinary sodium to potassium was significantly higher in hypertensive group than that of normotensive group. Although this might suggest a protective role of lower urinary sodium to potassium ratio but in our study the higher ratio in hypertensive group was due to higher urinary excretion of sodium in second and third semester in the presence of constant urinary potassium excretion. Thus the ratio is not protective in pregnancy as per our study.
Conclusion
The average salt intake in the study participants was higher than recommended. The participants with PIH had increased sodium excretion with increasing during of the pregnancy. Potassium excretion remained constant in our subjects throughout the pregnancy. 
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